Purpose Given that mothers often-but do not alwaysreport children's health status in surveys, it is essential to gain an understanding of whether the relationship between children's general health status and relevant covariates depends on who reports children's general health status. Methods Using data from the first wave of the National Longitudinal Study of Youth 1997 cohort (N = 6,466), a nationally representative sample of adolescents in the United States ages 12 to 17 in 1997, the study first examined the concordance between self and maternal reports of adolescents' general health status. Then, self and maternal reports of adolescents' general health status were each regressed on health-relevant covariates, and tests of differences in coefficients across the models were estimated. Results Self and maternal reports of adolescents' general health status are moderately concordant. Furthermore, the associations of adolescents' general health status with adolescent BMI and the adolescent being female significantly differ across reporters, such that the negative relationships are even more negative with self compared to maternal reports of adolescents' general health status. The associations of adolescents' general health status with the measures of adolescents' health limitations, maternal selfrated health, and certain sociodemographic covariates differ across reporters, such that each has a greater relationship with maternal compared to self-reports of adolescents' general health status.
Background and literature
Proxy reporting is ubiquitous in surveys. One respondent is often asked to report about members of their family or household across several domains of interest, such as labor force participation, relationship status, and health. Common wisdom about proxy reports dictates that the best information about someone will come from that person directly, with the exception of young children and those who are too mentally or physically incapacitated to respond [1] . Adult proxies often report on a wide range of child measures, and the literature is equivocal on whether adults tend to overestimate, underestimate, or report similar values as do children. The literature is also equivocal on whether children's reports can be used as a criterion for comparison [2] [3] [4] .
Child and adolescent health are important causes and consequences of a variety of individual and familial health and socioeconomic factors. However, there are differences across parents and children in the level of child health reported, and the size and direction of these differences depend on the particular health domain in question, whether the sample is drawn from a clinic or a general population, and the age of the child [5] [6] [7] [8] . Overall, comparisons across parents and children in the level of child health reported demonstrate that self and proxy reports are different on average but do not reveal potentially offsetting biases and the magnitude of these biases [1] . Most studies of child and adolescent health, including this one, focus on maternal reports in particular because mothers are more likely to be the parent interviewed in parent-child data collection efforts and proxy reports may vary depending on who is the proxy reporter [7] .
The general health question-e.g., ''would you say your health in general is excellent, very good, good, fair, or poor?''-summarizes information about health across several domains and is widely used to measure health status because of its ability to predict morbidity and mortality [9] . Measures of general health status are perceptions, requiring respondents to draw on diverse and sometimes disparate sets of information to map their answer onto the response option provided, such as several domains of current health status, past experiences, future prospects, and comparison with relevant others [9] [10] [11] [12] [13] [14] . Thus, mothers and adolescents may draw on different sets of salient information in reporting on adolescents' general health status. Both parties could be contributing valid information, reporting on what is most salient to them [15] , yet relying on one type of report will only partially inform health practitioners, researchers, and policy makers of the level of general health experienced by children and adolescents [16, 17] .
In addition, the relationship between a measure of health and its relevant covariates may depend on who is reporting the measure. However, given the dearth of data collected from multiple reporters on a measure of interest, many studies concerned with the causes and consequences of adolescent health are not able to contend with how the results may vary depending on the reporter. Previous research has demonstrated a variety of health-relevant covariates-including demographic factors, socioeconomic status, and additional measures of maternal and child health-are associated with either self or parental reports of adolescents' general health status [7, 13, 14] . This prior work demonstrates which associations are significantly different from zero, but it does not allow for the conclusion that the association between health-relevant covariates and adolescents' general health status is different across reporter.
The aims of this study were twofold. The first aim was to examine the concordance between self and maternal reports of adolescents' general health status in a general population study. The second aim of this study was to examine whether the relationship between adolescents' general health status and health-relevant covariates depends on who reports adolescents' general health status, examining differences in coefficients across models that predict self and maternal reports of adolescents' general health status.
Methods

Data
This study uses data from the first round (1997) of the National Longitudinal Survey of Youth 1997 Cohort (NLSY97), the only round containing both adolescent and parental reports. The NLSY97 is an ongoing, nationally representative panel study of 8,984 youth ages 12 to 17 years in 1997, documenting the transition to adulthood through selfadministered questionnaires. The sample consists of a nationally representative sample of 6,748 youth born between January 1, 1980, and December 31, 1984, and an oversampling of 2,236 Hispanic and non-Hispanic black youth born during the same period. The data and additional documentation are available from the Bureau of Labor Statistics at http:// www.bls.gov/nls/nlsy97.htm. The response rate to the initial interview screener was 83 % for all the housing units sampled and 94 % for the housing units that were eligible to be interviewed. Additional details about the sample selection procedures following the initial household screener are located in a Technical Sampling Report provided by the National Opinion Research Center [18] .
Eighty-eight percent of the children selected to participate in the NLSY97 had a knowledgeable caregiver participate in the survey. Of those children, a total of 81 % of respondents with an adult questionnaire had their biological mother as the responding parent, 11 % had their biological father reporting, and all of the other categories accounted for 8 %. The analytic sample is restricted to cases for which biological mothers reported about their child's health (N = 6,466).
Measures
Adolescents' general health status
Adolescents and mothers were asked to report about the adolescent's general health. The general health measure is based on the question, ''In general, how is (your/[name of child]'s) health?'' Respondents are given 5 options for response: ''excellent,'' ''very good,'' ''good,'' ''fair,'' and ''poor.'' (Question wording for all variables used in analysis was available in Appendix A.)
Health-relevant covariates
Health-relevant covariates such as demographic factors, socioeconomic status, and additional measures of maternal and adolescent health were included in the analysis as they have been shown to be associated with either mothers' or adolescents' reports of adolescents' general health status [5-8, 13, 14, 16, 17] . The health-relevant covariates were reported by mothers with the exception of adolescent BMI, which was constructed from the questions in which the adolescent reported their height and weight. Demographic factors include adolescent sex, race, ethnicity, and age, maternal age when the child was born, whether the household was non-English speaking, whether the adolescent lived with both biological parents, and the number of children under age 18 in the household. Socioeconomic factors include maternal educational attainment (categorized as less than high school, high school, 3 years of college or less, and four years of college or more), household net worth (a categorical variable of continuous measures of net worth divided into quintiles), and a continuous measure of household income.
Mothers reported on a variety of adolescent health limitations, such as any limitation affecting the adolescent's ability to do schoolwork or other work, any limitation requiring medication, any learning or emotional problem, any sensory limitations, any physical deformity or missing body part, and any chronic health condition. Measures of adolescent body mass index (BMI) were constructed from adolescent-reported questions about height and weight using the Centers for Disease Control and Prevention growth reference charts for the United States to determine whether the adolescent is in the 85-95 % (overweight) or 95 % and above (obese) in weight, indexed by age and gender of the child [19] . Measures of maternal health status include maternal self-rated health, whether the mother is limited in her ability to work due to her health, and maternal BMI, which is a categorical variable using the cut points denoted by the Centers for Disease Control (BMI under 25 is normal weight [very few mothers were underweight], 25-29.9 is overweight, and 30 or over is obese).
Analytic strategy
Analyses were conducted in Stata 13.0. The concordance of self and maternal reports of adolescents' general health was examined using polychoric correlations, percent agreement, and kappa (kappa in Stata). Cohen's kappa is a statistical measure of interrater agreement that is generally thought to be a more robust measure than percent agreement since it takes into account the agreement between raters that may occur by chance [20] . The formula for Cohen's kappa is
in which Pr(a) is the relative observed agreement among raters, and Pr(e) is the hypothetical probability of chance agreement, using the observed data to calculate the probabilities of each rater randomly choosing each category (Cohen 1960) . To calculate kappa, the observed agreement is the number of cases in which both mother and child pick the same response category for the child's health divided by the total number of mother-child pairs, or Table 1 . The hypothetical probability of chance agreement is calculated by using the observed data to calculate the probabilities of each observer randomly choosing a given category and then summing across categories, or [21] . Both the weighted and unweighted means and proportions for the analytic variables are shown in Table 2 , and weighted data are shown for percent agreement in Table 4 . Unweighted data are used for the kappa analysis (as weighted data are not supported in the estimation) and the regression analyses, in line with the NLSY recommendations to not use weights in regression analyses using NLSY data (available at https://www.nlsinfo.org/content/cohorts/ nlsy97/using-and-understanding-the-data/sample-weightsdesign-effects/page/0/0/#practical).
Ordinary least squares multiple regression and seemingly unrelated estimation (regress and suest in Stata, respectively) were used to examine whether the relationship between adolescents' general health status and healthrelevant covariates depends on who reports adolescents' general health status. The regression of adolescents' general health status on the set of covariates treats adolescents' general health status as linear (excellent = 5, very good = 4, good = 3, fair = 2, poor = 1), such that the distance between a category of general health status and the subsequent category is the same. Analyses using varying distances between categories of general health status demonstrate results that are nearly identical to those reported here in terms of statistical and substantive significance (these results are available upon request). The varying distances between categories include those used by Perneger et al. [22] as well as Krosnick's distances based on averages across studies of the scaling of verbal labels as presented at the 2012 conference on The Future of Survey Research (available at https://iriss.stanford.edu/content/ future-survey-research-nsf). 23:1953-1965 1957 Using multiple regressions, each dependent variable (self and maternal reports of adolescents' general health status) was regressed on demographic and socioeconomic factors. The sample includes multiple children from the same mother, so the standard errors were adjusted to account for this nonindependence using the vce(cluster) option in Stata. The coefficients across these two models were compared using seemingly unrelated estimation, which combines the parameter estimates and variance-covariance matrices from each of the models into a single parameter vector and variancecovariance matrix of the sandwich/robust type to allow for a Wald chi-square test of whether coefficients are different across the two models, commonly referred to as the Chow test for the equality of coefficients across linear regression models [23] . The multiple regressions and tests for equality across coefficients were replicated in a series of models in which self and maternal reports of adolescents' general health status are regressed on each additional measure of adolescent and maternal health status net of the demographic and socioeconomic controls. (Given collinearity across these measures of adolescent and maternal health, they are not entered into the model simultaneously.) List-wise deletion was used for cases with item-missing data, since kappa and suest estimation procedures are not supported by the mi set of commands for multiply imputed data in Stata. Out of the 6,466 cases comprising the analytic sample, between 4,248 and 4,461 cases had no item-missing data and were included in the final regression analyses presented in Tables 5 and 6 . The percentages of item-missing data are the largest for household income (18 %), net worth (17 %), maternal BMI (6 %), and adolescent BMI (5 %).
Results
Descriptive statistics
Descriptive statistics of the variables used in the study are presented in Table 2 , using the wave 1 panel weights provided by the NLSY 1997 to adjust for oversampling of black and Hispanic respondents as well as the complex sampling design. According to Table 2 , mothers have more positive ratings of their children's health than do their children; a smaller proportion of adolescents rate their general health as ''excellent'' compared to the maternal reports.
Measures of concordance
The agreement between self and maternal reports of adolescents' general health status was examined using correlations, kappa, and percent agreement. Self and maternal reports of adolescents' general health are moderately correlated (polychoric correlation q = 0.44), and the correlation is slightly larger with female adolescents compared to male (q = 0.48 and q = 0.39, respectively). Table 3 shows the percent agreement and kappa for self and maternal reports of adolescents' general health status. While percent agreement alone indicates moderate concordance between self and maternal reports of adolescents' health, the unweighted and weighted kappa statistics indicate low interrater reliability among self and maternal reports of adolescents' general health status. The gender disparity in kappa between self and maternal reports appears to be driven by the non-black, non-Hispanic adolescents (the majority of whom are white and will henceforth be referred to as white non-Hispanic), as concordance is comparable across adolescent gender for black adolescents and the differences in concordance across adolescent gender are smaller for Hispanic adolescents compared to white adolescents (Table 3) . Table 4 displays the percent agreement between self and maternal reports of adolescents' general health by response category. In general, agreement is higher with better health status. For example, when mothers reported their child was in ''excellent'' health, 52 % of their children agreed with them, while when mothers reported that their child was in ''fair'' or ''poor'' health, 32 % of their children agree with them. Percent agreement is about the same across gender when mothers reported their child was in ''excellent'' health. However, when maternal reports of adolescents' general health status are lower than ''excellent,'' the agreement between maternal and self reports is higher with adolescent girls compared to adolescent boys.
Does the association between adolescents' general health status and its covariates vary across reporters? Table 5 shows that there are several associations of adolescents' general health status with demographic and socioeconomic factors that are statistically significant for both the self and maternal reports of adolescents' general health status, including adolescents' sex (female vs. male), less than high school and high school education for mothers (compared to 4 years of college or more), living with both biological parents (vs. all other household structures), maternal age at child's birth, the number of children in the household under 18, and the three lowest quintiles of household net worth (vs. the highest quintile).
In addition, there were other demographic and socioeconomic factors that were significantly associated with the maternal reports of adolescents' general health status and not self-reports, including adolescents' race, ethnicity, age, the fourth quintile of household net worth, and household income. As evidenced by the R 2 values, more of the variance in maternal reports of adolescents' general health status is explained by these demographic and socioeconomic covariates compared to the variance explained for adolescents' self-reports of their general health status.
Tests of whether the coefficients vary across reporter indicate that the association of adolescents' general health status with adolescent sex significantly differs across reporters such that the negative relationship between the adolescent being female and adolescents' general health status is even more negative with self compared to maternal reports of adolescents' general health status. In addition, the association of adolescents' general health status with adolescents' race and ethnicity significantly differs across reporters; the coefficients are negative and significant when adolescents' general health status is maternal-reported and yet positive and nonsignificant when self-reported. Finally, the associations of adolescents' general health status with adolescent age and the lowest quintile of household net worth (vs. the highest quintile) significantly differ across reporters such that the negative relationships are even more negative with maternal compared to self-reports of adolescents' general health status. Table 6 shows the results from a series of models in which self and maternal reports of adolescents' general health status are regressed on each additional measure of adolescent and maternal health status, net of the demographic and socioeconomic controls. Each of these adolescent and maternal health measures is significantly associated with both self and maternal reports of adolescents' general health status, with the exception of the associations of maternal-reported adolescent general health status with adolescents' overweight (vs. normal weight) status and maternal overweight (vs. normal weight) status.
Tests of whether the coefficients vary across reporter indicate that the associations of adolescents' general health status with the adolescent limitations in school and work, limitations requiring medication, learning or emotional problems, and chronic conditions significantly differ across reporters; the negative relationships are even more negative with maternal compared to self-reports of adolescents' general health status. However, the association of adolescents' general health status with adolescents' overweight 23:1953-1965 1959 and obese status (vs. normal weight) significantly differs across reporters such that the negative relationships are even more negative with self compared to maternal reports of adolescents' general health status. Finally, the association of adolescents' general health status with each category of maternal self-rated health (vs. excellent) significantly differs across reporters such that the negative relationships are even more negative with maternal compared to self-reports of adolescents' general health status.
Discussion
This study demonstrates moderate concordance between self and maternal reports of adolescents' general health status in a general population study of adolescents ages 12 to 17 in 1997 with respect to correlations and percent agreement. While the kappa estimates indicate low interrater reliability among self and maternal reports of adolescents' general health status, this is likely due to mothers and children being disproportionately more likely to report that adolescents' general health is ''excellent'' compared to other categories. This leads to a larger correction for chance than if there were more children in worse health in the sample, pushing kappa into the poor agreement range even with moderate agreement according to other indicators [24] .
Importantly, this study finds evidence of significant differences across reporter in the association between adolescents' general health status and health-relevant covariates, such as demographic factors, socioeconomic status, and additional measures of maternal and child health. These differences across reporter provide context for interpreting the salient life factors associated with self and maternal reports of adolescents' general health. The negative association between adolescents' general health status and adolescents' overweight status may be greater for self-reported adolescent general health status compared to maternal reports because adolescents are particularly body conscious, aware of how they compare to others in their peer groups, and aware of their peers' perceptions, thus making it a more salient factor in their health assessments. For example, Bucchianeri et al. [25] found that perceived harassment based on weight was reported by 35 % of adolescents in their sample. In addition, they found that weight-based harassment was more common for girls than boys, which may explain in part why the negative association between adolescents' general health status and being female is greater for self-reports compared to maternal reports, in that these peer factors may be particularly salient for girls. Similarly, the negative association between adolescents' general health status and adolescents' health limitations may be greater for maternal reports compared to self-reports of adolescents' general health NLSY97 = National Longitudinal Study of Youth 1997 Cohort N = 6,428 adolescents with no missing self or maternal reports of adolescents' general health status Percent agreement is weighted using the nationally representative weights from the NLSY and is calculated as the percent of each category of self-reports of adolescents general health status within a given category of maternal-reported adolescent general health status. Totals may not sum to 100 % due to rounding because these factors are particularly salient to mothers given their implications for caregiving burden, such as administering medication or monitoring the treatment of chronic conditions [26] . There are additional sociodemographic factors-adolescents' age, race, ethnicity, and net worth-that have greater relationships with mothers' reports of adolescents' general health compared to the adolescents' reports. Through life experience, mothers may be more likely and better situated to take into account, for example, their child's future health prospects and how their health compares to certain groups based on race, ethnicity, age, and socioeconomic status.
One limitation of the current study is that while it is able to discern the existence of differences in how self and proxy reports are related to relevant covariates, it cannot discern whether these differences are substantive or inflated by the common method bias of the same respondent reporting both measures [27] [28] [29] . Given that the mother is most often the reporter for covariates of interest, this may explain why the R 2 for each model predicting maternal reports of adolescents' general health status is larger than that for the models predicting adolescents' reports of their general health status in Tables 5 and 6 . For example, the greater relationship between maternal selfrated health and maternal reports of adolescents' general health status compared to self-reports is consistent with the notion of a common rater bias because the mother is reporting on both measures of interest; the particularly large R 2 is likely due to the fact that these questions are identical except for their referent. However, these associations may have a substantive explanation as well, in that mothers are more likely to take into account the Table 6 Regressions of self and maternal reports of adolescents' general health status on measures of adolescent and maternal health controlling for socioeconomic and demographic factors, implications of their own health when thinking and reporting about their children's health than are their children. While the methods used here cannot sort out whether the differences in the relationships between adolescents' general health status and health-relevant covariates are due to substantive differences across reporters or common rater bias, they can reveal whether such differences exist, with implications for how to interpret past research and where to focus future research. In addition, future research should continue to examine the extent to which common rater bias is driving the results of studies. Dealing with the potential common method bias of deriving measures from the same rater often falls by the wayside in substantive research efforts, as the gold standard methods to ascertain such biases-multitrait multimethod matrices-require advanced planning for data collection efforts and complex methodology [27] [28] [29] . Directly measuring sources of common rater bias is another promising avenue suggested by Podsakoff et al. [29] , although this controls only for those sources of bias identified and measured in the study design, such as measuring negative affect to control for the tendency to report positively or negatively to survey items.
The first wave of the NLSY 1997 data was used for this analysis precisely because it is one of the only data collection effort in the US that contains reports from both adolescents and parents about the focal adolescent's general health status for the general population rather than a sample of children with a specific health condition. However, focusing on a general population sample does limit the external validity of the findings for subgroups of children and adolescents with specific health conditions or diseases, since the association between health status and health-relevant covariates may vary across reporters in distinct ways across these groups. Furthermore, the length of time elapsed between the data collection and the current study may elicit concerns about the relevance of the particular findings. Indeed, given the increasing prevalence and diagnoses of certain adolescent health conditions [30] , it is plausible that the relationships between adolescents' general health status and health-relevant covariates for both self and maternal reports have changed over time, redefining for both groups what adolescent health status means and the components of health considered as a part of this evaluation. The results of the study should be interpreted with this caveat in mind and draw attention to the need for more current data gathered from multiple reporters about a focal family member's health status in both general population studies as well as subgroups in the population with specific health conditions and limitations. Finally, the results of this study may be driven by selection bias. The mechanisms that produced item nonresponse are not able to be accounted for in order to use the seemingly unrelated estimation procedure to compare how the association between the adolescents' general health and health-relevant covariates varies across reporters, and the regression results should be interpreted with this caveat in mind.
Self and maternal reports of adolescents' general health status should not be considered substitutes of one another; the fact that they are at best moderately concordant and that the association between adolescents' general health status and several health-relevant covariates varies across reporter indicates a bit of disagreement between the two. The analytic methods used in this study can be extended to other research areas to determine whether the relationship between a measure of interest and its covariates depends on whether the reporter is a self or proxy reporter. This is particularly important for fields of research in which there is variation across studies in who reports on the measure of interest. Conflicting results in past research in the size and significance of associations between a measure of interest and its covariates may be due to differences in reporter in addition to the usual factors contributing to differences across studies. Although increasingly limited research funding may preclude collecting data from multiple reporters within a study, this study demonstrates that such endeavors must be promoted, particularly in the areas of research in which more than one type of reporter is common across studies. In this field and others, the results for any given study could be contingent on the reporter, and the results across studies may not be comparable if the reporter is not the same. Non-English speaking household (1 = yes) Do you now speak any language other than English at home?
Adolescent lives with both biological parents
(1 = yes) Constructed from household roster information on relationships to selected child Maternal age at child's birth (13- 
